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ABSTRACT 

On June 17-18, 1985, t h e  Water Q u a l i t y  I n v e s t i g a t i o n s  S e c t i o n  conducted a  
Class I 1  i n s p e c t i o n  a t  t h e  METRO Richmond Beach sewage t r e a t m e n t  p l a n t  (STP). 
The p l a n t  i s  a  p r i m a r y  p l a n t  which u s u a l l y  produces an accep tab le  e f f l u e n t  
w i t h  t h e  e x c e p t i o n  o f  poor BOD5 removals.  A n a l y s i s  o f  t h e  BOD5 removal prob-  
lem was l i m i t e d  b y  h o l d i n g - t i m e  problems a t  t h e  Washington Department o f  
Eco logy (Eco logy )  1  a b o r a t o r y  t h a t  n e c e s s i t a t e d  e l i m i n a t i o n  o f  compos i te  sam- 
p l e  d a t a  f r o m  t h e  r e p o r t .  Low d i s s o l v e d  oxygen (D.O.) c o n c e n t r a t i o n s  i n  t h e  
c l a r i f i e r  and p o s s i b l e  u n d e r e s t i m a t i o n  o f  t h e  p l a n t  f l o w  were noted.  Both 
o b s e r v a t i o n s  c o u l d  be r e 1  a ted t o  low BOD5 removal e f f i c i e n c y .  Due t o  t h e  
l o s t  compos i te  sample data ,  a  repea t  su rvey  may be r e q u i r e d .  

INTRODUCTION 

A Class I 1  i n s p e c t i o n  was conducted on June 17-18, 1985, a t  t h e  Richmond 
Beach STP ( F i g u r e  1 ) .  The 3 MGD p r i m a r y  p l a n t  i s  p a r t  o f  t h e  METRO system. 
F a c i l i t i e s  a t  t h e  p l a n t  i n c l u d e  a b a r  screen, ae ra ted  g r i t  channel ,  two 
p r i m a r y  c l a r i f i e r s  i n  p a r a l l e l ,  and c h l o r i n e  i n j e c t i o n  system ( F i g u r e  2 ) .  
C h l o r i n e  c o n t a c t  t i m e  i s  p rov ided  i n  t h e  o u t f a l l  l i n e .  S o l i d s  a r e  sen t  
f r o m  t h e  p r i m a r y  c l a r i f i e r s  t o  an anaerob ic  d i g e s t o r  f o r  r e d u c t i o n  p r i o r  t o  
d i s p o s a l .  The e f f l u e n t  d i s c h a r g e  i n t o  Puget Sound i s  l i m i t e d  b y  NPDES p e r -  
m i t  MA-002961-l(M), and f u r t h e r  d i scussed  i n  Order #DE 85-180. 

The p l a n t  g e n e r a l l y  opera tes  w i t h i n  t h e  e f f l u e n t  l i m i t s  s e t  i n  t h e  Order w i t h  
t h e  e x c e p t i o n  o f  be inq  unab le  t o  c o n s i s t e n t l y  meet t h e  r e q u i r e d  20 p e r c e n t  
BOD5 removal . The i n s p e c t i o n  was requested b r i m a r i  ly t o  i n v e s t i g a  
BOD5 problem. O b j e c t i v e s  i n c  1 uded: 

1. Col l e c t  samples t o  eva l  ua te  t r e a t m e n t  e f f i c i e n c y .  

2.  Review l a b o r a t o r y  procedures i n c l u d i n g  sample s p l i t s  f o r  anal 
b o t h  t h e  t rea tmen t  p l  ant  and Ecol  ogy 1 a b o r a t o r i e s  . 

t e  t h e  

y s i s  by 
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3. Invest igate the  low BOD5 removal e f f i c i e n c y  and iden t i fy  possible 
c a u s e ( s ) .  

The inspection was conducted by Brad Hopkins and arc Heffner (Ecology, Water 
Quali ty Inves t iga t ions  Section) with the  aid of J es  Harvey ( M E T R O ,  Senior 
Process Analyst) and Gary Hansen (an opera o r  a t  the p l a n t ) .  

Although pr ior  arrangements were made, the  Ecology 1 aboratory was unable t o  
complete analysis  of several parameters wi hin approved holding times. In- 
cluded in the  parameters f o r  which holding time was exceeded were the  BOD5 
analyses. The l aboratory problems were j u  ged ser ious  enough t o  warrant 
discarding the  Ecology analyt ica l  r e s u l t s  o r  a1 1 composite samples col lected 

g the inspection.  Without these  resu t s ,  t h e  e f f o r t  t o  meet the  objec- 
t i v e s  of the  inspection was severe ly  r e s t r  c ted .  This memo i s  designed t o  
summarize the  f i e l d  work and sample col lec ion scheme used during the  inspec- 
t i o n  as we1 1 as make comments per t inent  t o  the  aspects of the  inspection t h a t  
were independent of composite sample ana ly t i c  a1 r e s u l t s .  

Composite and grab samples were col lected during the inspection.  Sampl es 
col lected and parameters analyzed are  summarized on Table 1. Figure 2 notes 
composite sample s t a t i o n s .  

Flows are  rou t ine ly  monitored by t h e  plant  flow meter which i s  operated in 
conjunction with a  Parshal 1 flume located j u s t  upstream 
basin. Attempts t o  confirm meter accuracy were made by 
ous measurements using an Ecology arsh McBernie magnet 
in f luen t  channel upstream of the  flume (F igure  2 ) .  

RESULTS A N D  D 

As noted in the  introduction,  Ecology 1 aboratory anal y t  

of the  aerated g r i t  
making instantane- 
c  flow meter in the  

cal ~ rob lems  with the  
composite samples co 1 lected during the  inspection necessi t a t &  exc 1 uding 
composite sample data from the  memorandum. 

The Richmond Beach STP appeared t o  be a  we I-maintained fac i  l i t y .  During the  
walk-through tour and discussion,  o  e ra t iona l  s t r a t e g i e s  or  techniques t h a t  
could expl ain the  BOD5 percent removal probl em were not observed. METRO has 
been inves t iga t ing  the  problem, b u t  t o  d a t e  has not i so la ted  the  c a u s e ( s ) .  
The sampling scheme f o r  the  inspection as noted on Table 1 was intended to  
provide data  which, independent of plant  operat ing personnel and data ,  might 
aid in i so la t ing  the  BOD5 percent removal problem. The loss of composite 
sample data  severely limited the extent  t o  which ass is tance  could be offered .  
The discussion o f f e r s  suggestions f o r  improving plant operation t o  the  ex- 
t e n t  possible with the  limited database. 



Table 1. Samples c o l l e c t e d  - Richmond Beach, June 1985. 

F i e l d  Analyses 9 
7 "l 
m c 
3 9 . 1 ~  S o l i d s  N u t r i e n t s  u .- 
u E - 

h 5 o  aJ LO h - "l ", 0 

Composite Samples 

I n f l u e n t  Ecology Ecology 6/17-18 1045-1045 X  X  X  
METRO 
Ecology 6/17-18 0800-0800 
METRO 

X X X X X X X X X X X X X X X X  
X  X  

METRO X X X X X X X X X X X X X X X X  
X  X  

G r i t  Ecology 
Chamber 
E f f l u e n t  

F i n a l  Ecology 
E f f l u e n t  

METRO 

Ecology 6/17-18 1045-1045 X  X  X  
METRO 

X X X X X X X X X X X X X X X X '  
X  X  

Eco logy  6/17-18 1045-1045 X  X  X  
METRO 
Ecology 6/17-18 0800-0800 
METRO 

Ecology 6/17 * 

X X X X X X X X X X X X X X X X  
X  X  

X X X X X X X X X X X X X X X X  
X  X  

D i g e s t e r  Ecology 
Supernat ant  

X X X X X X X X X X X X X X X X  

Ecology Grab Samples 

I n f  1 uen t  X X X  
X  X  X  

X X X  

X  X  X  
X  X  X  
X  X  X  

X  

X  

X X X X  X  X  
X  X  X  

X  X  
X X X X  x** 

G r i t  
Channel 
E f f l u e n t  

C l a r i f i e r  

F i n a l  
E f f l u e n t  

D iges ted  
Sludge 

*Composite sample made b y  comb in ing  equal  volumes o f  f l o w  c o l  l e c t e d  a t  1100 and 1400 hours  on June 17. 
**Grab sample c o l l e c t e d  f o r  a n a l y s i s  b y  METRO a l s o .  
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l e  r e s u l t s  a r e  summarized i n  Tab le  2. The Eco logy c h l o r i n e  r e s i d u a l  
t i o n  measurements were somewhat h i g h e r  than  t h e  d a i  l y  c o n c e n t r a t i o n s  

no ted  on t h e  m o n i t o r i n g  l o g  a t  t h e  p l a n t .  A c h l o r i n a t e d  e f f l u e n t  sample was 
c o l  l e c t e d  and d i  l u ted  w i t h  d i s t i  1 l e d  wa te r  so t h a t  t h e  expected c o n c e n t r a t i o n  
would f a 1  1 w i t h i n  t h e  t e s t  ranges o f  b o t h  t h  Eco logy and METRO c h l o r i n e  
d e t e c t i o n  k i t s .  T o t a l  c h l o r i n e  r e s i d u a l  ana y s i s  o f  a l i q u o t s  o f  t h e  prepared 
sample y i e l d e d  an Eco logy r e s u l t  o f  2.8 mg/L and a  METRO r e s u l t  o f  1.4 mg/L. 
The Richmond Beach t e s t  k i t  was l a t e r  t e s t e d  b y  METRO w i t h  t h e  West P o i n t  STP 
t i  t r a t i o n  method. A1 though no d i s c r e p a n c i e s  were found, f r e s h  chemica ls  were 
o rde red  f o r  t h e  Richmond Beach t e s t  k i t  t o  h e l p  assure accura te  t e s t s .  A  r e -  
t e s t  o f  t h e  k i t  i s  suggested d u r i n g  t h e  n e x t  Eco logy f i e l d  v i s i t  a t  t h e  p l a n t  

F low measurements d u r i n g  t h e  i n s p e c t i o n  a re  summarized i n  Tab le  3. The f l o w  
measurement system a t  Richmond Reach was somewhat unusual .  The p l a n t  f l o w  
mete r  i s  operated i n  c o n j u n c t i o n  w i t h  a  Parsha l  1 f lume l o c a t e d  j u s t  upstream 
o f  t h e  aera ted g r i t  channel  ( F i g u r e  2 ) .  Immed ia te l y  upstream o f  t h e  f lume 
( w i t h i n  f i v e  t o  t e n  f e e t  o f  t h e  c o n s t r i c t i n g  approach) i s  a  m e c h a n i c a l l y  
c leaned  b a r  screen. FIow t h r o u g h  t h e  f l ume appeared t u r b u l e n t ;  whereas w e l l -  
d i s t r i b u t e d  f l o w  across t h e  channel i s  necessary  f o r  accu ra te  measurement 
(U.S. Department o f  t h e  I n t e r i o r ,  1974).  I ns tan taneous  f l o w  measurements 
were made upstream o f  t h e  screen i n  an open channel  ( F i g u r e  2)  b y  Eco logy 
u s i n g  a  Marsh-McBernie magnet ic  f l o w  mete r .  The Eco logy ins tan taneous  
measurements were 30 and 53 p e r c e n t  g r e a t e r  t h a n  t h e  ins tan taneous  f l o w  
measurements be ing  made b y  t h e  p l  a n t  me te r  a  t h e  same t ime .  I n v e s t i g a t i o n  

ETRO o f  t h e  f lume accuracy when opera ted  i n  c l o s e  p r o x i m i t y  t o  t h e  ba r  
screen i s  suggested. 

Tab le  3. FIow measurements - Richmond Beach, June 1985. 

I n s t  an t  aneous F  1 ow (MGD) 
Eco l o g y  

P I  an t  Marsh-McBerni e  Flow Rate f o r  
Date Time e t e r  e t e r  T o t a l  i z e r  Time Increment  ( 

6 /17 1100 1.86 83788 
1240 1.56 2.03 

1525 1.46 

1600 1.59 

6/18 1035 2.02 85215 

1325 1.52 2.32 85425 

Average f l o w  r a t e  f o r  compos i t i ng  p e r i o d :  1. 



Tab le  2. Grab samples - Richmond Beach, June 1985. 

Res idua l  Fec a1 and 
P ti C o n d u c t i v i t y  Temp. Co 1 i forms*  Grease 

Sample Da te  Time (S .U. ) (umhos/cm) ( " c )  (co1 /100 m i )  (mg/L) 

' I n f l u e n t  6 /17  1030 7.5 465 17.5 
1400 7.3 42 0  17.2 
1525 

6 /18  1040 7.8 475 17.4 
Eco l ,  Comp. 7.3 430 13.8 

G r i t  6 /17  1050 7.4 5  7  5  17.4 
Channel 1410 7.3 550 17.6 
E f f  l u e n t  6 /18  1050 7.5 545 17.6 

E c o l .  Comp. 7.3 4 80 4.7 

E f f l u e n t  6 /17  1105 7 .1  500 17.2 0.6 4.5 6  e s t  < 1 
141  5  7.0 545 17.6 
1525 6 e s t  < 1 

6/18  1130 7.2 550 17.8 0.7 4.5 2  e s t  
0.5** 3.5** 

Eco 1 .  Comp. 7.2 485 6.2 

*Held i n  conformance w i t h  METRO p l  a n t  d i s c h a r g e  r a t e / d e t e n t i o n  t i m e  c u r v e  p r i o r  t o  sampl e  d e c h l o r i n a t i o n .  
e s t  = e s t i m a t e .  
* * C h l o r i n e  r e s i d u a l  a t  t i m e  o f  sample d e c h l o r i n a t i o n .  Because c h l o r i n e  d e t e n t i o n  t i m e  i s  p r o v i d e d  i n  t h e  

o u t f a l l  l i n e ,  f e c a l  c o l i f o r r n  samples a r e  h e l d  a  t i m e  p e r i o d  based on t h e  known f l o w - r a t e - t o - d e t e n t i o n -  
t i m e  r e 1  a t i o n s h i p  p r i o r  t o  dech l  o r i n a t i o n .  
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Review of the A r i l  1985 monthly repor t  sub 0 t o  Ecology fo r  
Richmond Beach aised a question regarding emoval . The sol ids  
removed by the plant (965 Ibs/D of TSS removed) and the sol ids  sent  t o  the 
diges ter  (1841 Ibs/D of TS sent  t o  d iges te r )  do not balance well ( see  Table 4 
f o r  ca lcu la t ions ) .  This poor balance could r e s u l t  from a number of sources 
although underestimation of the  plant flow a / o r  overestimation of the  
diges ter  feed ( f  1 ow and/or concentration) co d be causes. METRO should 
invest igate  the imbalance and correct  the source. 

Tab le  4. S o l i d s  ba lance  w i t h  METRO da ta*  - Richmond Beach, June 1985. 

Page Da ta  From* Parameter  Measurement* C a l c u l a t i o n  

S o l i d s  t o  d i g e s t e r  based 
on p l a n t  TSS removal d a t a  

3 I n f l u e n t  TSS 156 mg/L 

4 E f  f l u e n t  TSS 67 mg/L 

TSS Removal 89  mg/L 

2 P l a n t  F low 1.3 MGD 

TSS Removal / E 5  Ibs/U/' 

S o l i d s  t o  d i g e s t e r  based 
on p l a n t  d i g e s t e r  f e e d  d a t a  

6 F low t o  D i g e s t e r  5720  gpd 

6 T  S  3.86% 

TS t o  D i g e s t e r  /I841 Ibs/U/  

*Average d a t a  f rom A p r i l  1985 m o n t h l y  r e p o r t  s u b m i t t e d  b y  METRO t o  
Ecology f o r  t h e  Richmond Beach p l a n t .  

Results and s ta t ion  locations of the c l a r i f i e r  surface D , O .  rneasurements are 
included on Figure 2 .  0.0. concentrations i n  the  c l a r i f i e r  were 0.0 mg/L a t  
the  time the samples were taken (June 18 a t  a  proximately 1230 hours) .  The 
p i  ant was being operated with a minimal c l a r i  i e r  sludge blanket t o  minimize 
the  chance of r i s ing  sol ids  associated with den i t r i f i c a t i on .  The 0.0 mg/L 
D.O.  measurements sug g h  potenti a1 f o r  den i t i f i ca t ion ,  thus minimizing 
the sludge blanket i s  r a c t i c e  tha t  should be continued. 

The 5.0. conditions in the c l a r i f i e r  may con t r ibu te  to the poor BOD5 removal 
a t  the  plant ,  in part  by affecting the character  of the waste. Although some 
soluble  5055 work has been done at  the plant ,  additional work may provide 
more insight  in to  the low BOD5 removal. Running soluble BOD5 t e s t s  ( i n f l u -  
ent and eff  1 uent) in addition to  to ta l  BOD5 t e s t s  for a two-month period when 
poor BODE; removal i s  a  problem i s  suggested. C la r i f i e r  D.O. measurements 
( t h r e e  times per day) made on days when samp es f o r  BOD5 analysis are  col- 
lected would provide good supporting data. Analysis of the data collected 
should give some insight  in to  the BOD5 removal t ha t  may be real i s t i c a l  l y  
expected at the plant .  
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Table 5 presents  the  r e s u l t s  of the  sludge metals  analysis .  The metals 
concentrat ions found in the  Richmond Beach sludge general ly f e l  1 we1 l within 
the  range of sampl es co l lected during previo s Class I1  inspections a t  other  

l an t s  in the  s t a t e .  The Cd (1 .4  mg Kg dry weight) and Zn (105 mg/Kg 
dry weight) concentrat ions were sl igh t ly  l e s s  than the previously col lected 
s  amp1 es . 

Table 5. Sludge metals concentrat ions - Ric mond Beach, June 1985. 

Arsenic 2.3 - - - - - - 
Cadmi um 1.4 8.0 1.8 - 61 2 5 
Chromi um 2 8 56 11 - 540 2 5 
Copper 683 473 137 - 1300 2 5 
Le ad 285 307 64 - 1090 2 5 

ickel 3 0 5 2 14 - 130 19 
Zinc 105 1310 180 - 2680 25 

t ~ ~ u d g e  so l ids  = 4.1 percent.  

*Summary of da ta  collected during previous C ass I1  inspections a t  
r imary p l  an ts .  

ora tory  Procedures 

Laboratory procedures were reviewed with the  METRO s t a f f .  The "Laboratory 
Procedural Survey" with notes of the  review i s  attached. Lab analysis  f o r  the  

ichmond Beach plant  i s  s e t  u so t h a t  NPDES nalyses are done a t  the  MET 
e s t  Point f a c i l i t y .  Sampl in and operat iona t e s t  analyses are done by the  

s t a f f  at Richmond Beach. 

Lab procedures appeared t o  be general ly good. Suggestions t o  improve proce- 
dures include: 

1. Samples f o r  B O D 5  analysis  are rout ine ly  seeded and seed correc t ion  
made by subt rac t ing  the  oxygen deple t ion  in the  seeded blank from the  
oxygen deplet ion in the  seeded t e s t  Sam l e.  Standard 
c a l l s  f o r  a  seed control t o  be s e t  u p  t o  determine the  BOD5 of the  seed 

e  seed D.O. deplet ion i s  then calculated 
ntrol  da ta  and subtrac e  seeded t e s t  sample 

D.0. deplet ion t o  find the  t e s t  sample D.O. deplet ion.  

e  seed control correc t ion  method i s  preferred because in a  seeded 
the  amount of seed used should r e s u l t  in a  D.O. de 
.O mg/L. Thus, t h e  seeded blank sample would then 

pected D.0. deplet ion in the  0.6 t o  1 .0  mg/L range. This range i s  below 
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mg/L minimum D.O. uptake r e  red during the  BOD5 t e s t  to  pro- 
e  most r e l i a b l e  r e s u l t s  ( , f )  ( A P H A ,  1985). Thus the  seed 

control  method of seed correc t ion  w h i s  based on a  more r e l i a b l e  
BOD5 t e s t  should be used. 

The TSS t e s t  should be ru using a  Standard approved f i l t e r  
aper ( A P H A ,  1985). The as being used by 
ETRO have an e f f e c t i v e  r  ared t o  an e f f e c t i v e  
e tent ion  of 1.5 urn f o r  t h  934 AH f  i  I t e r  (F i she r ,  
985). The smal l e r  r e t e n t  an overestimate of so 1 ids 

concentrat ions by ETRO.  Because the  re tent ion  i s  d i f f e r e n t ,  switching 
t o  t h e  934 A H  or  another approved f  i l t e r  i s  suggested. 

Redrying and rechecking the  weight of TSS samples t o  assure t 
samples are dried completely i s  suggested. Quarterly rechecks as a  
qua1 i t y  control s t ep  are suggested. 

Samples f o r  fecal  coliforrn analysis  were co l l ec ted  simultaneously by Ecology 
and METRO during the inspection.  T PN t e s t  i s  used by E T R O  while the  

by Ecology. Results of the  s l i t  samples (Ecology - 2 e s t  
e t r o  - 50 ~011100  m L )  were ac eptab ly c lose  when sampl ing and 

t e s t  var iabi  l i t y  are  considered. 

The lack of acceptable laboratory analy t ica l  da ta  for  the composite samples 
l imi ted the  ef fec t iveness  of the  inspection.  C o ~ c l  usions and recommendations 
based primari ly on f i e l d  analyses and observations include: 

and Richmond Beach f i e l d  ch lo r ine  residual t e s t  r e s u l t s  did 
pare c lose ly .  ew chemicals were purchased f o r  the  Richmond 

Beach k i t .  Another co parison i s  sug ested fo r  the next Ecology f i e l d  
v i s i t  atRichmond Beach. 

The positioning of the  bar screen j u s t  u stream of the  Parshall f  1 ume 
seemed t o  c rea te  turbulent  flow condi t ions  through t e  flume. Ecology 
instantaneous measurements upstream of the  f  l ume ind cated a  possible 
problem w-i t h  the  accuracy of the  present  f  low-monitoring setup.  Addi- 

hecks and any necessary f  1 ow-moni t o r  in changes should 

i n  d iyes te r  s o l i d s  loading should be invest igated 

concentrat ions r i f i e r s  during 
ec t ion .  Waste c  D.O.  condi t ions ,  
reatment d i f f  icu t e s t s  and c l a r i f i e r  
surements in addi OD5 t e s t s  f o r  two 
uring a  period of ide be t t e r  ins ight  

in to  potenti a1 removal ef f ic iency.  



ant Class 11 Ins ec t ion ,  June 17-18, 1 

procedures were general ly . A few suggestions f o r  im 
are  made in the  "Laboratory Procedures" portion o f  the r epor t .  

The inspection was incom l e t e  due t o  the  lack of compo i t e  sample data .  If  a  
more complete ins ought necessar uest w i  l l be given h i g h  
p r i o r i t y .  



85, F i s h e r  1986. The Fisher Scienti  

. Dept. o f  In te r io r ,  Bureau of  Kecl amatio 
anual, 2nd Ed .  



LABORATORY PROCEDURAL SURVEY 

f i c c / r n n ~ &  C , s a c ~  Discharger: 

ElPDES Permit Number: WA - 66296 1 - i' (* ) 

Industrial/Hunicipal Representatives Present: epv~< 
h e r  W4 dSzn/ 

Agency Representatives Present: M A ~ C  ~ X F - F M L " ~  

I .  COPlPOSITE SAMPLES 

A. Collection and Handling 

Are samples coll ected v i a  automatic or manual composi t i  ng 
method? ALIJO/YAJ/C , Model? r q ~ n / n / / f l G  

a. If automatic, are samples portable o r  
permanently instal l ed PSRMANLNT ? 

Comments/probl ems 

tlhat is the frequency of collecting composite samples? 

Are composites collected a t  a location where homogeneous con- 
di  tions exist? 

a. Influent? K?5 

b. Final Effluent? z5 
c. Other (specify)? 

What i s  the time span f o r  conpositing period? 0800 -0800 ~'JM@<> 

Sampl e a1 i quot? 200 mls per 60 m i  nu  t e s  

I s  composite sample flow or time proportional? Z/"?E 



I s  f ina l  e f f luen t  composite collected from a chlorinated o r  
non-chlorinated source? Ct r ' ~o~ / / t /A  T ~ C D  

Are composites refr igerated during co l l ec t ion?  %5 

How long a r e  samples held prior  to  analyses? 5 -  7h'g 

j q ~ ~  MoRn//NG C O L L ~ C ~ / O ~ /  /5 L o e P ~ f ? y &  ' 

Under what condition a re  samples held p r i o r  t o  analyses? 

a. Refrigeration? G-5 

b. Frozen? 

c. Other (specify)? 

M a t  is the  approximate sample temperature a t  t h e  time of  
analysis? j % j b l ~ ~  7 t ~ ~ t e ~  TMRZ . . 

Are compositor bot t les  and sampling l i n e s  cleaned per iodica l ly?  
FW5- r TZGO L AKL y 

b. Method? 

Recomrnendati ons : 

Does compositor have a flushing cycle? g% -- - 
a. Before drawing sample? %5 . 

b. After drawing sample? YES 

I s  composite sample thoroughly mixed immediately p r i o r  t o  
withdrawing sample? Yzs 



A. Technique 

1. What analysis  technique i s  u t i l ized  i n  determining BOD5? 

a. Standard Methods? G5 Edition? /5"f idrH5d 

b. EPA? 

c. A.S.T.M.? 

d. Other (specify)? 

Seed Material 

1. Is seed material used i n  determining BOD? ks 

Where i s  seed material obtained? L&ss Gm-7 %~-?LzD f c q w ~ , ~ ~  

How long is a batch o f  seed kept? 24 dfl5 

and under  what conditions? (temperature, dark) 

How i s  seed material prepared f o r  use i n  t he  BOD test? 

Reconmendations: . . 



C. Reagent Water 

1. Reagent water ut i l ized in preparing diul t ion water 

a .  Dist i l led? 

b. Deionized? %5. 

c. Tap , chlorinated 
chlorinated 

is: 

non- 

d.  .other (specify)? 

2. Is  reagent water aged pr jor  t o  use? 

How 1 ong? , under what conditions? 

'Recommendations: 

D. Dilution Water . - 

1. Are the four (4) nutrient buffers added to  the reagent water? 
JGsr  BZFOPC . USL 

. - 

a. 1 mls of each nutrient  buffer p e r  .L /~s& 
mls o f  reagent water 

2. When i s  phosphate buffer added ( in relat ion t o  s e t t i ng  u p  
BOD t e s t ) ?  

3.  Row often is  dilution water prepared? DA/L Y 
Maximum age of di lut ion water a t  the time t e s t  is  s e t  up.  

4. Under what conditions i s  di lut ion water kept? 



5. What is  temperature of d i lu t ion water a t  t ime  of setup? 
=zoo c 

Recorriienda t i ons : 

E. Test Procedure 

What i s  maximum holdin time o f  Sam l e  subsequent to end of 
composite period? ----  it OL- d ~ p s  

I f  sample t o  be tested has been previously frozen, is i t  
reseeded? How? 

-- 

Does sample to be  tested contain residual chlorine? 
I f  yes, i s  sample 

a. Dechlorinated? g5 - - 

b, Reseeded? 

How? 

Is  pH of sainple between 6.5 and 8.5? %5 

If no, is sample pH adjusted and sample reseeded? 

How i s  pH measured? P ' ~ L ~ R  

a. Frequency of ca1 i bration? Z ~ U Y '  
c 

I s  f inal  effluent sample toxic? /I/o 



I s  t h e  f i v e  ( 5 )  day DO d e p l e t i o n  o f  t h e  d i l u t i o n  w a t e r  (b lank)  . 
determined? )$? , normal range?  4 0.2 

I 

Nhat i s  t h e  range  of  i r t i  t i a l ,  ( ze ro  day) DO i n  d i l u t i o n  w a t e r  
blank? 8.8-9.0 

How much seed is used i n  preparing the  seeded d i l u t i , o n  w a t e r ?  
*BL;S: 7 

Is five (5) day DO d e p l e t i o n  o f  seeded blank determined? %5 
I f  y e s ,  is f i v e  ( 5 )  day DO d e p l e t i o n  of seeded blank approxi-  
mate ly  0.5 mg/l g r e a t e r  than t h a t  of  t h e  d i l u t i o n  w a t e r  blank? 

/f=&v&L .5-/.o 

Is BOD o f  seed  determined? ~ L A N ' K  .ONLY 

Does BOD c a l c u l a t i o n  account  f o r  f i v e  ( 5 )  day DO d e p l e t i o n  of 

a. Seeded d i l u t i o n  wa te r?  JJf-5 

How? 

I n  c a l c u l a t i n g  t h e  f i v e  (5 )  day DO d e p l e t i o n  o f  t h e  sample 
d i l u t i o n ,  is  t h e  i n i t i a l  (zero  day) DO ob ta ined  from 

a. S a m p l e d i l u t i o n ?  g5 

b. Di lu t ion  wa te r  blank? 

' I  

How is t h e  BOD5 c a l c u l a t e d  fo r  a g iven sample d i l u t i o n  which 
has  r e s u l t e d  i n  a  f i v e  ( 5 )  day DO d e p l e t i o n  of less t h a n  2.0 
ppm o r  has a res idua1  ( f i n a l )  DO of  less than 1 .0  ppm? 

~ M P L ~  ff?f&-lg,& 4 A / d l  M Z l .  

I s  l i t e r  d i l u t i o n  method o r  b o t t l e  d i l u t i o n  m ~ t h o d  u t i l i z e d  
i n  p repara t ion  o f  

a. Seeded d i l u t i o n  wa te r?  L / ~ s <  ~ ~ Z T ~ O O  

b. Sample d i l u t i o n s ?  % T ~ ~ L L  / Y Z I Z / O ~  

Are samples and c o n t r o l s  incubated f o r  f i v e  ( 5 )  days  a t  20°C 
2 1°C and i n  t h e  dark?  B< 



HON i s  i'ncubator temperature regulated? 

I s  the incubator temperature gage checked f o r  accuracy? 

a. I f  yes ,  how? %&w%w~ 7 2 ~  /d f l f - ~ ~  .TH 

b. Frequency? 

I s  a log of recorded incubator temperatures maintained? '/r5 

a. I f  yes ,  how often is the incubator temperature monitored/ . 
checked? 

By what method a r e  dissolved oxygen concentrat ions determined? 

Probe 4 Minkler Other 

I f  by probe: 

1. . What method of ca l ib ra t ion  is i n  use? I .~ / - I~ /YLL& 

2. What is the frequency o f  c a l i b r a t i o n ?  DAILY 

I f  by Winkler: ' 

1. I s  sodium th iosu l fa t e  o r  PAD used a s  t i  t ran t?  

2. How is  standardization of  t i  t r a n t  accomplished? 

Recommendations: 

3. What is the frequency of s tandard iza t ion?  



* 

F. Calculating Fi na1 Biochemical Oxygen Demand Values Washington S t a t e  
Departm~nt of Ecology 

Correction Factors 

Dilution factor:  

- - t o t a l  d i lu t ion  volume (ml) 
volume of sample d i lu ted  (ml ) 

Seed correction: 

- - (BOD of seed) (ml of seed i n  1 l i t e r  d i l u t i o n  water)  
1000 

F f a c t o r  .\, a minor correct ion f o r  t h e  amount o f  seed i n  
the  seeded reagent Versus t h e  amount of seed i n  the 
sample di lut ion:  

= [ to ta l  di lut ion volume (ml)] - [volume of sample d i l u t e d  m l ]  
Total d i lu t ion  volume, ml 

Fi nal BOD Calculations 

a .  For seed reagent: 

(seed reagent depletion-dilution water bl ank deplet ion)  x D. F. 

b. For seeded sample: 

(sample di 1 ution depl etion-di 1 ution water blank deplet ion- scf)  
x D.F. 

c. For unseeded sample: 
- - 

(sample di lut ion depletion-dilution water blank deple t ion)  
x D.F. 

Industry/Muni cipal i ty  Final ~ a l  cul a t ions 



. Recorrsnendati ons : 

111. TOTAL SUSPENDED SOLIDS CHECKLIST 

A. Technique 

7 ,  Ghat analysis  technique i s  u t i  1 i zed in determining to ta l  
suspended sol ids? 

a. Standard Methods? %S Edition 

b. EPA? 

c. A.S.T.M.? 

d. Other (specify)? 

B. Tes t  Procedure 

1. What type of f i l t e r  paper i s  u t i l ized:  

a. Reeve Angel 934 AH? - 
b. GelmanA/E? 

c. Other (specify)? A OF/= 

d. Size? 47 -IW 

2. What type of f i l t e r i n g  apparatus is  used? 

3. Are f i l t e r  papers prewashed p r io r  t o  analys is?  G- 5 

a.  If  yes,  a re  f i l t e r s  then dried f o r  a minimum of one 
hour YL s a t  103°C-1050C YL.; ? 

b. Are f i l t e r s  allowed t o  cool i n  a dess ica tor  pr ior  t o  
. - weighing? %s 



How are f i l t e r s  stored prior to use? ~ v r r * i s i ~ ~  

What i s  t h ?  average and minimum volume f i l tered? . . 

How i s  sample volume selected? 

a.  Ease of f i l  tration? 

b, Ease of calculation? 

c, Grams per unit surface area? .- 
- 

d,  Other (specify)? P K ~ P  k'&w~£G~r 

What i s  the average f i l ter ing time (assume sample i s  from final 
effluent)? 

How does analyst proceed with the t e s t  when the f i l t e r  clogs 
a t  partial f i l t ra t ion? 

If less than 50 mil l i l i ters  can be f i l tered a t  a time, are 
dupl i cate or t r i  pl i  cate sampe vol umes f i 1 tered? 

- - 

Is sample measuring container; i. e. , graduated cyl inder, rinsed 
following sample f i l t ra t ion and the resulting washwater f i l te red  
w i t h  the sample? J o ~ u n ? s r a ~ c  PIPKT 8 ~ 5 5 ~  

I s  f i l t e r  funnel washed down following sample f i l t ra t ion?  

Folloviing f i l t ra t ion ,  i s  f i l t e r  dryed for  one (1) hou r ,  
cooled in a desscator, and then rewejghed? %/ED Q y E a N / ~ ~ T  

Subsequent to ini t ia l  reweighing of the f i l t e r ,  i s  the drying 
cycle repeated until a constant f i l t e r  weight i s  obtained or 
until weight loss i s  less than  0.5 mg? rJa 



14. Is a f i l t e r  aid such as c e l l i t e  used? 

a. If yes, explain: 

C. Calculating Total Suspended So1 i d s  Values Nashington State 
Department o f  Ecology 

A- B A. mg/l TSS = x 10 6 

1. Where: A = final weight o f  f i l t e r  and residue (grams) 

B = init ial  w e i g h t  of f i l t e r  (grams) 

C = Mill i l i ters  o f  sample f i l te red  

2. Industry/Municipal i ty Cal cul ations 



SPLIT SAMPLE RESULTS: 

O r i g i n  o f  Sample . 

Coll ecti on Date 
1' 

BOD 

DOE - 

- 

TSS . EPA BOD S tandard  

DOE . - 

- 
DOE ,--IND./MUN 


